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Abstract
Objective—Anxiety disorders are common among children, but can be difficult to diagnose. An
actuarial approach to the diagnosis of anxiety may improve the efficiency and accuracy of the
process. The objectives of this study were to determine the clinical utility of the Achenbach CBCL
and YSR, two widely used assessment tools, for diagnosing anxiety disorders in youth, and to aid
clinicians in incorporating scale scores into an actuarial approach to diagnosis through a clinical
vignette.
Method—Demographically diverse youth, aged 5 to 18 years, were drawn from two samples; one
(N=1084) was recruited from a research center, the second (N=651) was recruited from an urban
community mental health center. Consensus diagnoses integrated information from semi-
structured interview, family history, treatment history, and clinical judgment.
Results—The CBCL and YSR internalizing problems T scores discriminated cases with any
anxiety disorder or with GAD from all other diagnoses in both samples (p values <.0005); the two
scales had equivalent discriminative validity (p values > .05 for tests of difference). No other
scales, nor any combination of scales, significantly improved on the performance of the
Internalizing scale. In the highest risk group, Internalizing scores >69 (CBCL) or >63 (YSR)
resulted in a Diagnostic Likelihood Ratio of 1.5; low scores reduced the likelihood of anxiety
disorders by a factor of 4.
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Conclusions—Combined with other risk factor information in an actuarial approach to
assessment and diagnosis, the CBCL and YSR Internalizing scales provide valuable information
about whether or not a youth is likely suffering from an anxiety disorder.
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Assessment and diagnosis guide case conceptualization and treatment. Childhood disorders
are difficult to diagnose: Confounding factors – developmental stage, family constellation,
school environment, comorbid psychiatric disorders or physical illnesses –render few cases
“by the book.” Anxiety disorders may be particularly difficult to diagnose, in part because
some degree of anxiety is developmentally appropriate for children (Sakolsky & Birmaher,
2008). Although it can be tempting to adopt a “wait and see” philosophy with these cases,
no one wants to make children and parents suffer needlessly if effective treatment is
available. Further, untreated anxiety disorders in childhood are likely to lead to chronic
mental health problems (Pauschardt, Remschmidt, & Mattejat, 2010). However, if the
symptoms are due to an issue other than anxiety, whether it be depression, a medical
condition, or a difficult social situation, one would not want to administer inappropriate
treatment. High rates of comorbidity among youth with anxiety complicate the diagnostic
picture further (Aschenbrand, Angelosante, & Kendall, 2005).
Anxiety disorders are relatively common among children, with lifetime prevalence rates
estimated between 9–20% (Aschenbrand et al., 2005; Kessler et al., 2005; Merikangas, He,
Brody, et al., 2010; Merikangas, He, Burstein, et al., 2010; Sakolsky & Birmaher, 2008).
However, community prevalence is not necessarily a good indicator of the frequency with
which clinicians will see youth with anxiety disorders. The prevalence rate of anxiety
disorders will shift depending on the clinical environment and geographic location, among
other factors. Knowing how often one should expect to see anxiety disorders is an important
first step in formulating accurate diagnoses based on data (Meehl & Rosen, 1955; Straus,
Glasziou, Richardson, & Haynes, 2011; Youngstrom, 2013).
Taking a data-driven approach to diagnosis aligns with the push to incorporate evidence-
based practice into child psychology and psychiatry (Chambless & Ollendick, 2001), and,
specifically, into diagnostic assessment methods (Cohen et al., 2008). Evidence-based
assessment is consistently more accurate than clinical decision making as usual (Grove,
1987; Jenkins, Youngstrom, Washburn, & Youngstrom, 2011; Rettew, Lynch, Achenbach,
Dumenci, & Ivanova, 2009). The choices made regarding the design of an assessment
protocol should promote progress toward at least one of the “3 Ps’’ of clinical assessment:
(1) Predict important criteria or developmental trajectories, (2) Prescribe a change in
treatment choice, or (3) inform the Process of treating the patient or family (Youngstrom,
2008). The Three P framework reduces the use of extraneous assessment tools, which
unnecessarily increase burden and cost and can blur the diagnostic picture by introducing
irrelevant information (Kraemer, 1992).
How does one incorporate assessment data into a diagnosis? Most often, practitioners rely
on their clinical judgment, weighing their diagnostic impressions, along with test scores and
Van Meter et al. Page 2






















other factors, to come to a decision (Garb, 1998). This is a complicated process with a
“black box” feel to it. Clinical diagnoses have remarkably low reliability when compared to
each other or to structured diagnostic interviews (Rettew et al., 2009). Evidence-Based
Medicine (EBM) (Straus et al., 2011) recommends using validated assessment tools, along
with an actuarial approach to diagnostic decision-making (Dawes, Faust, & Meehl, 1989;
Meehl, 1954; Straus & McAlister, 2000).
The EBM method relies on combining the available facts, such as prevalence rate, family
history, and scores on validated measures, to determine the probability that a child has a
particular disorder. It helps clinicians to make sense of what they know about their patients,
and it does so in a consistent and reliable way. There are a number of methods one can use
to combine the probabilities within a Bayesian framework, including online tools and mobile
phone apps (Straus, Tetroe, & Graham, 2011). An alternative that does not require
computation or software is the probability nomogram (see Figure 1), which is an easy,
paper-and-pencil tool for revising diagnostic probabilities (Straus et al., 2011). The
nomogram is flexible, providing an estimate of the likelihood that an individual meets
criteria for a specific disorder (known as posterior probability) by synthesizing available
information, which the clinician can then use in case formulation. Unlike the DSM
diagnostic scales produced by many questionnaires, an EBM approach does not equate a
positive test with a diagnosis. Instead, the EBM framework integrates the change in risk
attached to a test score with other key information, to yield a single, integrated probability
estimate (Youngstrom, 2013). Included at the end of this paper is a vignette, in which we
illustrate how the nomogram can be used in clinical practice.
Clinical interviews are time consuming, and there is an inherent tension between reliability
and burden, with structured and semi-structured approaches often increasing the duration of
the interview, but unstructured approaches often producing poor reliability (Garb, 1998;
Rettew et al., 2009). Questionnaires are easier to validate in regard to their diagnostic
ability, and can be completed more quickly than a full diagnostic interview (Aschenbrand et
al., 2005a). The Achenbach System of Empirically Based Assessment is one of the most
widely used assessment tools in child psychology and psychiatry (Achenbach, 2000;
Pauschardt et al., 2010). It is popular among both clinicians and researchers, making it more
likely than other questionnaires to inform an EBA approach (Achenbach, 2005).
Previous studies have found that the CBCL and its counterpart, the Youth Self Report (YSR;
Achenbach, 1991b), can frequently identify anxiety disorders (Aschenbrand et al., 2005;
Ferdinand, 2008; Pauschardt, Remschmidt, & Mattejat, 2010; Warnick, Bracken, & Kasl,
2008).
However, results of previous studies have been mixed (Warnick et al., 2008), and findings
have not been presented in a way that makes it easy for clinicians to incorporate the data in
an evidence-based assessment approach. Furthermore, the CBCL and YSR comprise a
number of potentially relevant subscales including the Total Problems score, Internalizing
and Externalizing scores, Anxious/Depressed, Withdrawn/Depressed, Somatic, Social
Problems, Thought Problems, Attention, and DSM scales for Affective Disorders and
Anxiety Disorders. A previous study (Pauschardt et al., 2010) found that the DSM-oriented
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Anxiety Disorders CBCL subscale was the best at predicting any anxiety disorder, with an
Area Under the Curve (AUC) of .71. It was the only scale with at least “medium”
discriminative ability, per Swets’ (1988) benchmarks (low=0.5–0.7; medium=0.7–0.9; high
>0.9). Most scores produced from the CBCL offer, at best, low discriminative ability. This is
surprising considering that several CBCL scales measure anxiety symptoms. Interestingly,
in another study, Pauschardt et al (2010) found that the DSM-oriented Anxiety Problems
CBCL subscale had very poor internal consistency, drawing into question its reliability. In
contrast, Ebesutani et al. (2010) found that the CBCL DSM-oriented Anxiety Problems scale
was good at discriminating separation anxiety disorder, generalized anxiety disorder, and
specific phobia from both patients without anxiety disorders and youth with mood disorders
(all AUCs>0.80). The Anxious/Depressed scale also had moderate discriminative validity
against mood disorders (AUC=0.72) and non-anxiety disorders (AUC=0.80).
Previous studies have focused on fairly homogenous populations; most often white youth
presenting to outpatient, specialty anxiety clinics. Given that the discriminative ability of the
CBCL, even among these samples, has been inconsistent, it is crucial to know how the
CBCL and YSR perform in demographically and diagnostically heterogeneous samples that
would be more generalizable to a broad range of clinical settings. The present study uses
large samples from two populations. The first group, recruited from an outpatient academic
clinic, was similar to the samples from previous studies of the CBCL and anxiety disorders.
The second, from an urban community mental health clinic, was composed of youth from
primarily low-income, minority families; most had comorbid disorders, particularly
externalizing disorders, and their families were often naïve to mental health services
(Youngstrom et al., 2005). Including this second group enables us to test whether the
findings from the academic, research clinic would generalize to an applied, clinical setting,
chosen a priori to have markedly different demographics and referral patterns. To prevent
the interviewer from being a confound, all of the interviewers involved in the community
mental health setting also saw families at the academic clinic. This design allowed us to
compare the discriminative validity of the CBCL across samples and to determine whether
demographics or clinical features moderated the scales’ diagnostic validity. Consistent
performance would reinforce the generalizability of the results, whereas significant
differences would generate hypotheses about potential moderators.
Based on findings from earlier studies (Aschenbrand et al., 2005a; Ferdinand, 2008;
Pauschardt et al., 2010), we expected the CBCL and YSR to show statistical validity,
significantly discriminating cases with anxiety from other diagnoses, and we expected the
diagnostic efficiency (e.g., AUC) to be better for any anxiety disorder than for specific
anxiety disorders. Additionally, we hypothesized that both caregiver and youth report would
be significantly more discriminating than teacher report on the same scales (Youngstrom et
al., 2005). We expected the CBCL and YSR both to perform better in the outpatient research
clinic sample than in the community mental health clinic, due to the demographic
differences and clinical complexity of the community mental health setting. Finally, we
estimated multilevel likelihood ratios (Jaeschke, Guyatt, & Sackett, 1994) for ranges of
scores on the more discriminating scales, and provided estimates of predictive powers under
a range of clinically realistic base rates. Multilevel likelihood ratios combine the information
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about the diagnostic sensitivity and specificity of test scores in a given range, packaging the
data in a way that facilitates using Bayes Theorem to estimate revised probabilities of
diagnoses. We provide a clinical vignette in the Discussion to illustrate the potential clinical
utility of these methods for decision making about individual cases.
Method
Participants
Youths aged 5 to 18 years were recruited for studies on childhood psychiatric disorders. The
only eligibility requirements were that both the patient and their caregiver were able to
speak English; however, participants were excluded if they suffered from a pervasive
developmental disorder, or mental retardation.
The first sample (N=1084) was recruited from a psychiatric research center with a focus on
bipolar disorders, and referrals of offspring from parents seen at an affiliated adult mood
disorders clinic (Findling et al., 2005; Youngstrom et al., 2005). Families completed the
semi-structured diagnostic interview after a phone screen determined potential eligibility for
ongoing treatment studies (Findling et al., 2005; Youngstrom et al., 2005).
The second sample (N=651) was a consecutive case series recruited from an urban
community mental health center that primarily served African-American families living in
the inner-city region (Youngstrom et al., 2005). Table 1 reports descriptive statistics by
sample.
Parents and youth in both samples were led through an informed consent process, after
which they were asked to provide their consent and assent, respectively. Families were
provided with compensation for their time. All measures included in the present study were
collected at the baseline visit, consequently, there was no attrition.
Measures
Schedule for Affective Disorders and Schizophrenia for School-Age Children
(K-SADS)—All participants and their parents were interviewed using the Schedule for
Affective Disorders and Schizophrenia for School-Age Children-Epidemiological version
(K-SADS-E; Orvaschel, 1994), or the Present and Lifetime version (K-SADS-PL; Kaufman
et al., 1997). The interviews were conducted by highly-trained research assistants. All
diagnoses were reviewed by a licensed child psychologist and/or psychiatrist. Diagnoses
were blind to scores on the behavior checklists; checklists and KSADS were gathered at the
same visit.
Child Behavior Checklist (CBCL)—Parents completed the CBCL about their child
(Achenbach, 1991a; Achenbach & Rescorla, 2001). The CBCL has 118 problem behavior
items rated from 0 (Not True (as far as you know)) to 2 (Very True or Often True), items
were scored according to standard practices (Drotar, Stein, & Perrin, 1995). Data collection
used the 1991 version, switching to the 2001 version when it became available (Youngstrom
et al., 2005). The majority of the items remained the same, particularly on the Internalizing
and related scales. The present study focused on scales related to anxiety. Reliability was
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acceptable in the present data: Internalizing, Cronbach’s α=.88; Anxious/Depressive, α=.80;
Withdrawn, α=.79; Thought Problems, α=.77; Attention Problems, α=.82; Social Problems,
α=.76; Somatic Complaints, α=.75; DSM Anxiety Problems, α=.67; DSM Affective
Problems, α=.73.
Youth Self Report (YSR)—Youths aged 11 to 17 completed the YSR (Achenbach,
1991b; Achenbach & Rescorla, 2001). The YSR has nearly identical content to the CBCL,
organized into similar scales. Again, data collection used the 1991 version until the 2001
version was available. Reliability was similarly acceptable for the scales used here:
Internalizing, α=.90; Anxious/Depressive, α=.80; Withdrawn, α=.74; Thought Problems,
α=.79; Attention Problems, α=.78; Social Problems, α=.74; Somatic Complaints, α=.78;
DSM Anxiety Problems, α=.66; DSM Affective Problems, α=.80.
Teacher Report Form (TRF)—Families also picked the teacher most familiar with the
child and asked them to complete the Achenbach TRF (Achenbach, 1991c; Achenbach &
Rescorla, 2001). The TRF has nearly identical items and scales to the CBCL. Reliability was
similarly acceptable for the scales used here: Internalizing α=.93, Anxious/Depressed α=.84,
Withdrawn α=.80, Thought Problems α=.81, Attention Problems α=.94, Social Problems
α=.81, and Somatic Complaints α=.96.
Procedure
In both samples, youths and their primary caregiver completed the K-SADS interview. The
Longitudinal Evaluation of All Available Data (LEAD) standard of diagnosis was used to
finalize all diagnoses in the study (Spitzer, 1983). The LEAD diagnoses integrated
information collected through the K-SADS interview, family history, prior treatment history,
and clinical judgment. Kappa was 0.91 for all diagnoses when LEAD diagnosis was
compared to the K-SADS diagnosis (Youngstrom et al., 2005). Additionally, each caregiver
completed a CBCL about their child, and youths aged 11 years and older completed the
YSR. The teacher most familiar with the youth also completed packet of questionnaires
including the Teacher Report Form (TRF) version of the Achenbach.
Analytic Plan
Chi-squared and t-tests compared the two samples in terms of demographic and clinical
characteristics. Receiver operating characteristic (ROC) analyses (Kraemer, 1992; McFall &
Treat, 1999; Youngstrom, in press) assessed the diagnostic efficiency of each of the CBCL,
YSR, and TRF subscales, for determining diagnoses of any Anxiety Disorder, Generalized
Anxiety Disorder, and Specific Phobia. Anxiety disorder diagnoses were included in all
analyses regardless of comorbidity or referral question. We inspected score distributions and
ROC curves for indications of “degenerate distributions,” where extreme scores on the index
test might occur in cases without anxiety disorders (Youngstrom, in press; Zhou,
Obuchowski, & McClish, 2002). Other anxiety disorders, such as OCD, were not analyzed
separately due to low prevalence in the present samples.
Because the focus was on anxiety disorders, we omitted the Externalizing problems, Total
problems, Aggressive Behavior and Delinquent Behavior (renamed Rule Breaking Behavior
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on the 2001 versions), as well as DSM oriented scales focused on externalizing behavior
problems. These scales were not significantly correlated with any anxiety disorder or with
GAD (point biserial r values ranging from −.08 to .05).
Those scales performing better than chance (AUC >.50) were compared to evaluate which
was the most discriminating measure for each anxiety diagnosis using the t-test for
dependent AUCs (Hanley & McNeil, 1983). The AUCs for each scale were compared across
the two samples, using the z-test of independent AUCs (Hanley & McNeil, 1983). If no
significant differences were found, subsequent analyses combine the samples to provide
smaller standard errors and more precise estimates. We organized analyses using the top-
down framework for test interpretation (Sattler, 2002; Watkins, 2009; Youngstrom, 2008),
giving priority to more global scores and simpler algorithms unless subscales or
combinations of scales could demonstrate statistically significant incremental validity. For
any test demonstrating statistically significant AUCs, the diagnostic likelihood ratio (DLR)
was calculated, along with positive predictive value for each diagnosis from the
Internalizing T-Score. Logistic regression analyses tested the incremental validity of
combinations of scales.
Complete data were available within informant. We chose not to impute data for youth
without YSR scores because the YSR was not intended for use in the younger age group,
does not have normative data, and is only used “off label” if at all in this age range. We also
decided not to impute scores for teachers missing the TRF because there were enough
missing reports that imputation created large standard errors and did not improve power for
results. Youth who completed the self report were older, more female, had more depression
and less ADHD or ODD (consistent with all the main effects of age and referral pattern)
than youth who did not complete the YSR; teacher report did not show evidence of any
pattern of missing data.
Results
Table 1 reports the demographic and clinical characteristics of both samples. Participants in
the community clinic were significantly younger by roughly a year on average. As
anticipated based on the referral patterns, the academic clinic included a significantly larger
percentage of white families, and the community clinic included significantly more black
families. The academic clinic sample included significantly more major depressive disorder
and dysthymia, as well as more bipolar spectrum disorders. The community clinic sample
included significantly more anxiety disorders, oppositional defiant disorder, attention deficit
hyperactivity disorder; youths in the community clinic also met criteria for more axis I
diagnoses on average.
Diagnostic Efficiency
Anxiety disorders were present in 13% of the academic clinic sample (n = 141) and 26% of
the community clinic sample (n = 165). However, only two specific anxiety disorders,
generalized anxiety disorder and specific phobia, were sufficiently prevalent to have at least
20 cases occur in both settings, satisfying Kraemer’s (1992) rule of thumb for a minimally
adequate sample size to estimate diagnostic efficiency parameters. None of the CBCL or
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YSR scales discriminated specific phobia at better than chance levels (results available upon
request from the authors). Similarly, none of the TRF scales discriminated any of the anxiety
criteria at better than chance levels in either sample (results also available upon request from
the authors). The CBCL and YSR Internalizing problems T scores discriminated cases with
any anxiety disorder or with GAD from all other diagnoses in both samples; see Table 2 for
discernment of any anxiety disorder versus all other cases, and Table 3 for results with
GAD. Though the CBCL and YSR discriminated any anxiety or GAD from other diagnoses,
the AUCs for these scales fell primarily under “low” or low-medium discriminatory ability
according to Swets’ (1988) benchmarks. The Cohen’s d values for the same comparisons
would conventionally be considered “medium” (d ~.5) to “large” (d ~.8), with estimates
ranging from .46 to .91.
The clinical syndrome scales underlying the Internalizing Problems broadband – Anxious/
Depressed, Withdrawn, and Somatic Complaints – also tended to be significant, but not
better at discriminating than the other scale scores. The presence of any anxiety disorder also
was associated with significant elevations on the Thought Problems, Attention Problems,
and Social Problems clinical syndrome scales, but these were of significantly smaller
magnitude than the AUCs observed for Internalizing and for the Anxious/Depressed scales.
The DSM scales – Anxiety Problems and Affective Problems – performed similarly to the
Internalizing and Anxious/Depressed scales, with AUCs ranging from .60 to .68 for Any
Anxiety and from .59 to .70 for GAD.
Examination of the score distributions found some indication of “degenerate” distributions.
In this context, “degenerate” refers to situations where high scores occur frequently in the
comparison group, reducing the diagnostic specificity high scores. For example, many of the
high scoring cases on Internalizing did not have anxiety disorders, but did have depression.
Nonparametric ROC estimation makes few distributional assumptions; but when the
comparison group has significantly larger variation in scores, or if there are outliers with
high scores in the comparison group, then it will be impossible to achieve good
discrimination between diagnostic groups in the high score range (Pepe, 2003; Youngstrom,
in press; Zhou et al., 2002). In both samples and across all measures, cases with mood
disorders also showed high scores on Internalizing and the other scales, with the means
equal the means for the group with anxiety disorders but no comorbid mood. The non-
anxiety group also had significantly larger variances and more cases with extreme high
scores (T scores of 80+) than did the subgroup with anxiety diagnoses, reflecting the greater
prevalence of mood disorders than anxiety disorders in both clinical settings (see Figure 3).
Degeneracy does not invalidate the overall ROC analysis, but suggests that the performance
of the test will be much more useful in some score ranges than others. Our analyses
addressed the degeneracy by examining the likelihood ratios and pooling score intervals
where the likelihood ratios did not rise steadily (Zhou et al., 2002).
Comparisons of the AUCs within each sample established that there were no significant
differences in the discriminative validity of the CBCL versus YSR Internalizing scores (p
values > .05), and both were superior to the TRF Internalizing (p< .0005) for both the any
anxiety and the GAD criteria.
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The t-test of dependent ROCs indicated that for GAD, the Anxious/Depressed score
performed slightly better than the Internalizing score (z=2.53, p=.011). Additionally, the
DSM Anxiety Problems scale, outperformed the Internalizing scale at identifying Any
Anxiety (z=3.19, p =.001). For every other comparison, the Internalizing subscale performed
as well or better than the other scales.
The diagnostic efficiency of the CBCL and YSR scales were not statistically different
between boys and girls. Additionally, with the exception of the Anxious/Depressed CBCL
scale, the scales performed equally well in the Academic and Community samples. The
AUC for the Anxious/Depressed scale was higher in the Academic sample for both GAD (z
= 2.08, p = .038) and any anxiety (z = 3.03, p = .002); however, this difference was not
robust enough to survive post hoc correction for number of comparisons.
Incremental Validity
Logistic regression analyses tested whether combinations of scales significantly improved
on the performance of the Internalizing scale in isolation. The combination of YSR and
CBCL Internalizing scores predicted the “any anxiety” criterion, X2(2) =43.54, p <.0005.
Both the YSR and the CBCL Internalizing scores made significant unique contributions, B=.
04, p<.0005 for CBCL Internalizing, and B=.03, p<.0005 for YSR Internalizing. Saving the
predicted values from the logistic regression and then using them in the ROC analysis
yielded an AUC of .67 in the pooled sample of youths old enough to have YSR scores, not
significantly different from the AUC of .64 for the CBCL or YSR scores in isolation. Simply
averaging CBCL and YSR internalizing scores produced an AUC of .68, also not
significantly different than either constituent score. This pattern of results indicates that the
combination of CBCL and YSR scores leads to a statistically significant but clinically trivial
change in diagnostic performance. A similar pattern of findings occurred when GAD served
as the criterion: Both CBCL and YSR made statistically significant unique contributions, but
the classification accuracy of the combination did not significantly improve on the
performance of either in isolation.
Diagnostic likelihood ratios (DLRs) were calculated for score ranges corresponding to low,
medium, and high risk for any anxiety disorder using the Internalizing scores from the
CBCL and YSR. DLRs that are less than 1 are associated with test scores that indicate lower
probability of disorder, whereas scores above 1 are associated with higher probabilities of
the disorder. In our samples, low CBCL or YSR scores were associated with DLRs reducing
the odds of an anxiety diagnosis, ranging from .10 to .25, where .1 might be considered
clinically decisive that there is no anxiety disorder, and .20 would be considered moderately
certain (Straus et al., 2011). High scores were less decisive in changing the odds of anxiety
disorders. For individuals in the highest risk group, Internalizing scores >69 (CBCL) or >63
(YSR) resulted in a DLR of 1.5. See Table 4. The smaller DLRs for the high scores resulted
from the degenerate distributions described above, where cases with mood disorders also
scored high on the Internalizing and other scales, and occurred at similar rates as the cases
with anxiety disorders in the higher score ranges (see Figure 3).
Van Meter et al. Page 9























The goal of the present study was to investigate the diagnostic efficiency of one of the most
widely used cross-informant measures of psychopathology for the purpose of assessing
potential anxiety disorders in children and adolescents. The study replicated prior
investigations finding that the Achenbach CBCL and YSR showed discriminative validity
for separating anxiety disorders from other cases seeking outpatient services. The present
study extends prior work in several ways, including, (a) using the largest samples published
yet with semi-structured diagnostic interviews as the criterion measure, (b) examining the
generalizability of results from academic to community mental health settings with
significantly different demographic and clinical characteristics, (c) directly comparing the
performance of parent, youth, and teacher report on the instruments, (d) evaluating whether
the integration of information from multiple informants provides significant incremental
improvement with regard to identifying anxiety disorders, and (e) reporting the diagnostic
likelihood ratios and other information to facilitate the direct application of test results to
clinical decision-making about individual cases.
Results indicated that the CBCL and YSR scales discriminated cases with any anxiety
disorder from other youths seeking services, whereas TRF scales did not perform at better
than chance levels. Despite substantial differences in demography and referral patterns,
these variables did not moderate the diagnostic validity of the CBCL and YSR scales,
making it possible to pool samples and estimate a single set of diagnostic likelihood ratios
that would generalize across both settings. Combining CBCL and YSR scores produced
statistically significant improvement in prediction, although it is less clear that the
incremental value has clinical significance.
Another key aspect of the present findings was that cases with mood disorders also produced
high scores on the measures that putatively would be helpful in identifying anxiety
disorders. The association between Internalizing scores and unipolar depression (Warnick et
al., 2008) or bipolar disorder (Mick, Biederman, Pandina, & Faraone, 2003) is well known,
and anxious and depressed symptoms load together on the Anxious/Depressed component in
analyses of the Achenbach items (Achenbach & Rescorla, 2001; Lengua, Sadowski,
Friedrich, & Fisher, 2001). The items on the Achenbach scales mostly reflect negative affect
and general distress, which the tripartite model of depression and anxiety (Clark & Watson,
1991) has established are shared features, not specific to either set of diagnoses in youths
(Chorpita, 2002; Lonigan, Phillips, & Hooe, 2003) as well as adults. This lack of specificity
manifested as degenerate score distributions (Pepe, 2003), where cases with anxiety
disorders scored high on scales, but so did cases with mood disorders (Figure 3). When item
content focuses on negative affect, then high scores will be associated with both depression
and anxiety (Ferdinand, 2008), and there is no score threshold that would clearly tease apart
these two possibilities. Inconsistent findings in prior studies of the Achenbach scales as
discriminating anxiety disorders may have been confounded by differences in the rate of
mood disorder in the sample. Studies that systematically excluded mood disorder would
increase the apparent diagnostic specificity of the scales by eliminating a major source of
false positive scores (Youngstrom, Meyers, Youngstrom, Calabrese, & Findling, 2006; Zhou
et al., 2002). Conversely, studies that included mood disorder would have more false
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positives when hunting for anxiety disorder, but this would more accurately model how the
scale would function in other settings with a similar mix of mood and anxiety disorders.
Epidemiological studies indicate that anxiety disorders are more common than mood
disorders before puberty, with the pattern reversing after age 10–12, and the overall lifetime
rates of any anxiety disorder and any mood disorder both hovering around 9 to 14% in the
general population of children and adolescents (Beesdo, Pine, Lieb, & Wittchen, 2010;
Merikangas, He, Burstein, et al., 2010). Cases with mood disorder also may be somewhat
more likely to seek services, suggesting that the ratio of mood disorders to anxiety disorders
observed here may be fairly generalizable (Merikangas, He, Brody, et al., 2010).
Limitations
Limitations of the present study include relatively low rates of specific anxiety disorders,
precluding the investigation of whether the Achenbach scales were particularly useful for
differentiating panic or obsessive-compulsive disorders, for example. This concern is
mitigated some by the observation that the more common diagnoses in epidemiological and
general outpatient settings, such as GAD and phobia, were well-represented. The rate of
“any anxiety” disorder was consistent with benchmarks from prior work, and provided good
statistical power and precision for estimates of diagnostic performance (Kraemer, 1992). It
also is important to note that the sample design included several features likely to attenuate
diagnostic efficiency, but which enhance clinical generalizability, such as the limited
exclusion criteria, high rates of comorbidity, and the inclusion of a large number of cases
with diagnoses likely to generate false positive test results (Bossuyt et al., 2003). Another
limitation is the fact that this study did not include Spanish-speaking participants. Though
the sample was diverse from a racial and socioeconomic perspective, the exclusion of
Spanish-speaking people limits the generalizability of the results to non-English speakers.
Also, it is important to note that there are other well-established semi-structured interviews
that have even more extensive validity data for anxiety disorders (e.g., ADIS, Silverman &
Nelles, 1988). It is unclear whether using the ADIS instead of the KSADS would change
results. Finally, the diagnostic efficiency of the Achenbach scales was limited by the low
specificity of high scores to anxiety disorders. If other scales show greater diagnostic
specificity to anxiety disorders, then high scores on them would do a better job of helping
rule in an anxiety disorder, increasing the posterior probability (Straus et al., 2011).
Clinical implications
The results of the present study suggest that the CBCL does not provide sufficient
information to aid in the diagnosis of specific anxiety disorders in clinical settings with a
prevalence of anxiety disorders similar to the rates in our samples, 13% and 26%. However,
the CBCL is often administered as part of a clinical intake procedure, and consequently
results in no additional cost to clinic or family. So, though it might not be worthwhile to
administer the CBCL or YSR for the sole purpose of identifying a specific anxiety disorder,
these tools do provide information regarding the presence of any anxiety disorder, and given
the low burden, may be useful to clinicians. This result is consistent with previous studies
that have found the CBCL helpful at “ruling in or out” an anxiety disorder (Aschenbrand et
al., 2005; Pauschardt et al., 2010). Presented with a new patient, clinicians typically generate
between five and seven candidate diagnoses (Norman, 2009), and if the correct diagnosis is
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part of the original hypotheses, the correct diagnosis is often chosen by the end of the
evaluation process. The CBCL can be used to help develop a short list of diagnoses to
consider. Internalizing and anxious symptoms are present in youth for other reasons besides
anxiety; mood disorders are the most common, but adjustment problems, developmental
disorders, and other factors could play a role; parsing out symptoms has important treatment
implications. The CBCL can help with this, even in highly comorbid samples, like ours.
The information gleaned from the CBCL and YSR may be particularly helpful when
combined with other information in an actuarial approach. An important strength of taking
an actuarial approach to diagnostic decision making is that it allows for different sources of
information to be incorporated in an objective manner. For example, taken alone, known
risk factors for developing an anxiety disorder, including parent anxiety disorder, high
behavioral inhibition, female gender, and high CBCL Internalizing scores, are not sufficient
for diagnosis. But, when combined using the nomogram (Figure 1), these factors have
predictive value that can help a clinician rule out an anxiety diagnosis or determine that a
more specific anxiety assessment is necessary.
There is ample support for an evidence-based approach to diagnosis, but psychology and
psychiatry have not made as much progress as other fields in utilizing “weak” signals to
predict outcomes (Drake et al., 2001; Hoagwood, Burns, Kiser, Ringeisen, & Schoenwald,
2001; Hunsley & Mash, 2007). For example, the correlation between CBCL scales and any
anxiety (r=.22) is similar to mammogram prediction of breast cancer two years later (r=.27),
and better than IQ score predicting functional effectiveness across jobs (r=.25), and is
equivalent to verbal GRE score predicting GPA (r=.28), yet these pieces of information are
commonly used – along with other signals – to forecast health risk or academic and
professional success (Neisser et al., 1996; Gottfredson, 1997; Lubinski, 2004).
In the case of childhood anxiety, prediction is important; some anxiety is normative among
children, being able to identify cases for whom the anxiety is likely to subside over time,
versus those for whom treatment is necessary, is another area in which the CBCL and YSR
may be helpful. In evidence-based medicine, conditions may be categorized based on a
similar idea, some require treatment, whereas others fall in “assess” or “wait and see” zones
(Straus et al., 2011). A three-tiered assessment model has been developed, and successfully
employed in the field of pediatric bipolar disorder. Youngstrom et al. (2013; Youngstrom,
Jenkins, Jensen-Doss, & Youngstrom, 2012) proposed a stoplight system, whereby patients
are categorized, based on risk, in order to determine next clinical actions: “Green” –
minimal/no risk, “Yellow” – further assessment needed, and consider using broad-spectrum
and low risk interventions, and “Red” – needs acute treatment. Rather than relying on an
initial assessment and clinical intuition to make a final treatment decision, the EBA
approach integrates assessment findings into a probability that then guides the next steps in
terms of both assessment and treatment without unnecessary cost and burden to the clinic or
the patient. A clinical vignette illustrates the application of these techniques and guiding
principles.
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A 14-year-old girl is referred to the clinic by her teacher due to symptoms of withdrawal,
poor attention, school attendance problems, and general worries. Her mother completed a
CBCL and the patient completed the YSR. The CBCL Internalizing T score was 76, and her
YSR T score was 70. In order to incorporate this information using the nomogram (See
Figure 1), first select an appropriate pretest probability. Meehl (e.g., 1954) and others have
recommended using the base rate of anxiety disorders, either in the community or in a
clinical setting similar to this one, as the starting point for assessment. Next, determine the
Diagnostic Likelihood Ratio (DLR) associated with a specific risk factor or with a test
result, and plot it on the middle line of the nomogram. In this case, an average Internalizing
T score of 70, based on her CBCL and YSR scores, is associated with a DLR of 2.67 (see
Table 4, using the average of the two T scores). Then connect the dots between the pretest
probability and the Internalizing DLR, and extend the line across the right-hand line to
estimate the posterior probability (likelihood that the patient has an anxiety disorder, based
on the base rate of anxiety disorders and her CBCL score), which is 34% in this case (see
Figure 2). In order to add new information, such as family history of anxiety, put the
posterior probability value as the new pretest probability, and repeat the steps, plotting the
DLR associated with family history on the middle line. In this case, the patient’s mother
reports that she has been diagnosed with GAD and is currently being treated with
psychotherapy and an SSRI. Anxiety disorders are heritable, with family members at a four-
to-six times higher risk of developing an anxiety disorder (Smoller et al., 2008). For our
patient, we will add a DLR of 5 to account for her family history of anxiety. Now, connect
the dots between the initial posterior probability (34%) and extend through the DLR of 5 to
determine the new posterior probability, 71%. The order in which risk factors are entered
does not matter. In fact, if multiple distinct pieces of information are available at the same
time, the associated DLR values can be multiplied together to estimate a single combined
DLR, saving the need for several iterations through the nomogram process. The addition of
the family history information raises the posterior probability to 71% (see Figure 2), falling
in the “Yellow Zone” between the test and treat thresholds, indicating that more focused
evaluation of anxiety disorders, along with low risk treatment, like psychotherapy, is an
appropriate course forward (Youngstrom, 2013). For more information about the nomogram
procedure, see Jenkins et al. (2011).
Conclusion
The CBCL and YSR are not the only questionnaires that assess for anxiety symptoms in
young people; however, the ASEBA system is widely used and studied, making it an
obvious starting point for the development of an evidence-based approach to diagnosing
anxiety disorders in youth. However, future research should extend to other measures,
particularly those that have a low burden to clinic and patient, in order to determine which is
more diagnostically helpful. If another measure results in a bigger AUC, this would be a
compelling reason to switch measures (McFall & Treat, 1999). Measures that focus on
symptoms more specific to anxiety disorders, such as physiological hyperarousal and fear
for panic disorder, or obsessions and compulsions, are likely to yield more diagnostic
specificity, and thus may be more helpful in ruling in specific anxiety disorders. However,
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this greater specificity needs to be set against the costs of longer assessment approaches and
the low base rate of these conditions in many clinical settings. Rather than universal
screening for rare conditions, results suggest that broad spectrum measures such as the
Achenbach scales can help rule out anxiety disorders in a substantial portion of cases, while
identifying a group of cases for additional evaluation with more specific and specialized
methods.
The two samples in the present study represent broad demographic and clinical variation.
Additionally, previous studies of the diagnostic ability of the CBCL have been inconsistent,
in terms of the scales used and AUCs reported; replication can bolster the evidence in favor
of the use of particular scales. It is also important to take into consideration the role of
moderators. In the present study, we investigated clinical setting, gender, and age as
potential moderators. The finding that these did not interact with diagnostic efficiency for
detecting anxiety disorders may partly be due to the age and gender norms used to generate
the T scores. Regardless, the lack of significant statistical moderation is good news for
clinicians and families, as it indicates that the existing norms and research findings are likely
to be applicable to a wide swath of youths (Jaeschke et al., 1994). In contrast, the high rate
of mood disorders in the sample had a substantial effect on the diagnostic efficiency of the
scales, indicating that this will be a key variable for clinicians to consider when applying
research evidence to clinical cases.
It is valuable to take an “effectiveness,” rather than an “efficacy” approach to assessment
research (Youngstrom, 2008). Even though the results are likely to be less impressive than
what would be found in more finely-filtered samples, studies including a broad range of
youth are more generalizable to clinical practice. Additionally, effectiveness-oriented
research designs provide more accurate answers to the question of “will this help my
patient”? (Jaeschke et al., 1994). Realistic expectations about the available information and
its diagnostic validity will help clinicians approach cases with appropriate levels of caution
and confidence, leading to better diagnoses and treatment.
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A probability nomogram for combining diagnostic likelihood ratios with other information
about an individual case.
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Completed nomogram example from vignette.
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Back to back histogram of CBCL Internalizing score distributions for cases with any anxiety
disorder diagnosis versus all other cases.
Note that the distribution of scores for cases with an anxiety disorder tends is shifted higher
than the bulk of the distribution for cases with no comorbid anxiety, consistent with
Internalizing scores being valid for discriminating anxiety disorders. However, the cases
with the highest Internalizing scores do not have an anxiety disorder, indicating that the
distribution is “degenerate” (Zhou et al., 2002).
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Table 1






Youth Age in Years (SD) 11.4 (3.4)** 10.6 (3.4)
Youth Gender (Male %) 62% 60%
Race
  White 79%*** 7%
  Black 14% 85%***
  Hispanic 3% 2%
  Other 4% 6%
Prevalence rate of any anxiety disorder 13% 26%***
  Generalized anxiety disorder (GAD) 4% 4%
  Specific phobia 2% 5%*
  Separation Anxiety 1% 4%
Other diagnoses
  Major depressive disorder (MDD) and dysthymia 16% 29%***
  Oppositional defiant disorder (ODD) 31% 38%**
  Attention deficit\hyperactivity disorder (ADHD) 58% 65%*
  Conduct disorder (CD) 10% 13%*
  Bipolar spectrum disorders 48%*** 14%







p < .0005, two-tailed;
based on t-test for continuous variables (age, number of diagnoses) and chi-squared for categorical variables (gender, race, diagnostic group)
comparing the academic (Findling et al., 2005; Youngstrom et al., 2005) to the community clinic samples (Youngstrom et al., 2005).
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